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Variation in pork quality has been proposed to be mostly due to different rates of post-mortem muscle 
pH decline (Ryu and Kim, 2006) and its influence on tenderness (Pomponio et al. 2010), which is an 
important eating quality discriminator. The variable nature and inconsistency of meat quality attributes, 
such as meat colour and pH, in outdoor bred pigs in Western Australia, and the related quantity of stored 
muscle glycogen at slaughter, led to this investigation. High levels of muscle glycogen pre-slaughter 
increases potential lactic acid production, the extent of pH decline, and the lightness of pork. The effect of 
high glycogen levels on the rate of pH decline is controversial (Scheffler and Gerrard, 2007) and has never 
been examined in outdoor bred pigs in Australia. The aim of this experiment was to investigate the 
influence of loin glycogen stores pre-slaughter on post-slaughter pH decline in outdoor bred pigs in 
Western Australia. 
Seven groups of outdoor bred pigs (Narrogin, Western Australia; mixed barrows and gilts; Large 
White-Landrace x Duroc; n=350) were used in this experiment. The pigs were fed the same diets and 
housed in either intensive (indoor) sheds or in eco-shelters from weaning to finishing. From April to 
August 2012 pigs were trucked to a commercial abattoir for slaughter. Following slaughter, split carcasses 
were chilled and loin pH measured at 24 h (pH24). Samples of muscle from the longissimus dorsi (LD) 
were taken and frozen at -20 °C for analysis of residual glycogen and lactate content. Residual glycogen 
and lactate values reflected the amount of glycogen and lactate in the LD at 24 h post-slaughter, and total 
glycogen level pre-slaughter was determined by combining these. Data were analysed using a linear mixed 
effects model (SAS®; USA) incorporating the fixed effects of sex and housing type within kill-group and 
the continuous variables of lactate, residual glycogen, total glycogen and pH24• 
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Figure 1. Relationships (a) between pH24 and pre-slaughter glycogen; (b) between lactate at 24 hand 
residual glycogen, in the LD of outdoor bred pigs. Points are residuals of least squared means. 
As pigs from the different housing systems (eco-shelter and indoor) were slaughtered on different days, 
it was not possible to determine a housing effect and data were subsequently pooled. A negative 
relationship between pH24 and total glycogen at slaughter was observed (r=-0.56; Figure 1a), together with 
lactate at 24 h post-slaughter and pH24 (r=-0.6). This suggested that higher glycogen levels at slaughter 
caused a lower pH24 and thus a faster decline of pH from slaughter to 24 h. This was further evidenced by 
the relationship between residual glycogen and lactate at 24 h post-mortem (r=0.37; Figure 1b), indicating 
that muscles with larger residual glycogen pools had higher levels of lactate at 24 h. Higher residual 
glycogen pools correlated strongly with higher total glycogen (r=0.86). It is therefore likely that higher 
glycogen stores in muscle pre-slaughter caused lower muscle pH24• Further investigation is needed to 
determine if this adversely affects sensory attributes of pork as hastened pH declines have been implicated 
in poorer meat quality attributes (Huff-Lonergan et al., 2002). Further research of the muscle glycogen 
reservoir may allow for the alteration of management strategies to optimise pork quality. 
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